Abstract -Analysis of old photographs and survev data shows that nearly one metre of the sediment in Mulka's Cave, a profusely decorated Aboriginal rock art site in south-western Australia, has disappeared in the last 50 years. This evidence for erosion prompted us to reassess the results of previous research at the site. Our reconstruction of the floor level in 1950 affects light levels within the cave and the visibility of the artwork, causing us to reconsider how the cave was used when the artwork was made and to suggest that the present entrance may not then have been in use. Investigation of the deposits immediately outside the cave suggests, furthermore, that that area may not have been a major focus of camping. F~ather, camping occurred near a series of gnammas 500 m north of the cave.
INTRODUCTION
Mulka's Cave, site 5842 on the Register of Aboriginal Sites maintained by the Western Australian Department of Indigenous Affairs (DIA), is large granite boulder that began to weather into its present hollowed out shape in the late Mesozoic. The boulder is part of The Humps (Twidale and Bourke 20(4) , an impressive dome of Late Precambrian granite situated 15 km north of Wave Rock, a heavily-promoted natural granite weathering feature located 3 km north of Hyden (Figure 1 ). I-Iyden is 300 km sou theast of Perth on the eastern edge of the Wheatbelt in south-central Western Australia.
Mulka's Cave contains 452 pictograms (painted motifs), a very high number by comparison with the other decorated rockshelters known in the Wheatbelt, which mostly house fewer than 100 motifs (Webb and Cunn 2(04) . Those in Mulka's Cave comprise '275 handstencils, 40 sprayed areas, 23 handprints, 23 paintings, three drawings and [an] object stencil [in] a wide range of colours' (Cunn 2006a: 19) : brown, orange, yellow and cream, as well as white and the man v shades of red that are ubiquitous in Australian rock art. IJue to its proximity to Hyden, Mulka's Cave is now visited by most of the approximately 80,000 tourists who visit vVave Rock each year; particularly those on commercial tours. This level of visitation, 200 people a day on average, is extremely high for a spatially restricted site whose rock art Gunn (2006a) considered fairly 'ordinary', because handstencils predominate; as they do throughout south-western Australia (Davidson 1952) .
That the environs of Mulka's Cave were deteriorating due to over-visitation has been known for 20 years (Rodda 1989) , bu t the extent of the damage was not, perhaps, fully appreciated until recently. We first visited the cave in April 2004, when Gunn (2006a) recorded the artwork in detail. We returned in April-May 2006, to monitor installation of an elevated walkway with a viewing platform and new sign age ( Figure 2) ; part of site management improvements undertaken by tourist organisations in I-lyden, with the support of the Mulka's Cave Aboriginal Steering Committee and the consent of the Minister of Indigenous Affairs. vVhen we compared the photographs of the cave mouth we took on both occasions, the shape of the entrance had visibly changed; prompting us to examine other pictures of the site that could be dated (Day 1951; Serventy 1952; l\andolph ] Bovvdlcr et al. I Figure 3 is the result of that research. It shows that 1988, when Bowdler et al. (1989) Tindale's (1974) circumcision line (the area covered by the Noongar native title claim is shaded).
been lost, explaining why all trace of the test pit has disappeared. That erosion was accelerating is shown by the amount of sediment lost between 2004 and 2006. Had the walkway not been installed, erosion would have continued unabated because the deposits outside the cave were probed to a depth of one metre without reaching bedrock. We believe this erosion is due to the number of tourists who now visit the site (Rossi and Webb, 2008, in press ). For example, in May 2006, five or six coachloads of tourists, plus independent travellers, visited the cave on some days; about people. Visitation is much higher in spring, when the wildflowers are blooming; lower in the height of summer. Although Mulka's Cave is large: 15 m east-west, 9 m north-south and 2.5 m high; there are not many places where visitors can stand comfortably to view the artwork. The cave is filled with boulders, some very large, that appear to have fallen from the roof or rolled into the cave from the rock tumble upslope on The Humps, while the floor at the base of the rock pile now measures only 2 x 7 m. Commercial tour groups often comprise 30 people. When they enter the cave, two of these people are crowded into each square metre of floor space, unless some climb onto the boulder pile, a practice that is now discouraged, easing the congestion below. Because the cave entrance is quite constricted, the people in these tour groups used to cluster outside the cave before and after viewing the artwork, scuffing up the devegetated ground surface. Now they are confined to the walkway and do not impact the ground. The cave floor has been covered with rubber matting, the deposits between the end of the walkway and the matting have been consolidated and the degraded external deposits planted with Allocasuarina huegeliana (Sheoak) seedlings, most of which were flourishing when we visited the site in late May 2007. The new signage explains the significance of the artwork, tells Mulka's story and discusses what little is known about the archaeology and early history of the Aboriginal people of the area around Hyden.
Mulka was a fearsome Dreaming Being of enormous size who lived in the cave. The stencils are said to be of his hands; partly because many are (1951 ), Servcnty (1952 ), l<1.andolph (1973 made. Several non-Aboriginal local residents visited the site while the walkway was being installed. They told us that when they first visited the cave as children, 40-50 years ago, they had to crawl in. In other words, the ground was probably at the 1950s' level. What Gunn (2006a) understandably described as the rear entrance, because it faces The Humps and is filled with rock tumble, we now think may have been the main entrance in antiquity. This entrance is easily accessed by scrambling among the boulders that surround Mulka's Cave up to a shoulder of The Humps. We think this entrance has changed little over the last 3,000-4,000 years, the period during which Gunn (2006a) thought the artwork was made, partly because the bedrock is Archaean and has been weathering in situ for millions of years, partly because many of the boulders that fill it are too large and heavy to move easily. Certainly, this entrance has not changed noticeably since it was recorded by Serventy (1952) .
It is still about 2 m wide and 1.5 m high. It is marked without and within with handstencils ( Figure 5 ); whereas, if there ever were any artwork on the outer face of the lower entrance, it has disappeared. Water pours over that face when it rains ( Figure 6 ), however; whereas the artwork
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------.... outside the upper entrance is protected from the weather by overhanging rock. T'he hand stencils outside the rear entrance to Mulka's Cave could have been intended to alert the uninformed that the boulder was decorated. We know of other rock art sites in the south-west where the decorated boulder in a cluster of boulders is marked externally, but we also know of clusters of boulders where the decorated boulder is not marked; so that suggestion needs to be tested by accumulating more data, if possible.
The inside faces of the outer walls of the lower chamber in Mulka's Cave carry not only handstencils but most of the linear paintings, which are best viewed from within the rear entrance. Whether they were placed there for that reason cannot now be ascertained; but if they were, their placement would support our suggestion that the cave was entered from the rear when the artwork was made. How many motifs were made on the inside face of the lower entrance is unknown because that area used to be badly defaced with graffiti; some of which is still visible. Its removal by members of the Department of Aboriginal Sites (Randolph 1973; Clarke 1976; Haydock and Rodda 1986 ), now DIA, removed the underlying artwork as well. Traces of pigment survive, but they are too fragmentary to interpret.
Sunlight rarely penetrates directly into Mulka's Cave; the entrances are too low. The local residents who visited the site in May 2006 told us that when the present entrance was smaller the cave was very dark and the artwork was difficult to see. Torches were essential. Even now, one needs to allow one's eyes to adjust to the low light levels before some of the motifs become visible. Most can be detected without artificial illumination, however. If our reconstruction of the cave interior in the 1950s approximates conditions when the artwork was made, light levels would then have been low. In that case, the artwork in Mulka's Cave may not have been intended to be easily seen, making it very different from other art sites known in the southwest, most of which are quite open and well-lit, even those housing paintings we think probably had secret/sacred significance when they were made; although interpretation of their meaning is no longer possible due to the cultural dislocation and loss of knowledge that followed colonisation (Green 1981) . Usually, handstencils are assumed to be 'public art'; interpreted as 'claims to country' (Moo re 1977). The possibility that those in Mulka's Cave were not, but had ceremonial significance, is discussed below.
WHERE DID PEOPLE CAMP AT MULKA'S CAVE?
Despite being surrounded by farmland now, Mulka's Cave really lies on the western edge of the semi-arid zone. Rainfall is uncertain and for seven years in ten the amount received at Hyden fails to reach the annual average of 345 mm (Bureau of Meteorology data). Research in the Western Australian semi-arid zone has shown that ceremonial sites are usually located near supplies of freshwater (Gunn and Webb 2000 , 2003 , 2006 Webb and Gunn 2004) , but free-standing potable water is scarce around Hyden. There is no active drainage and the rare lakes are hypersaline. Moreover, when rain falls it is quickly absorbed by the sandy soil, or it collects in the salinas and is undrinkable. Rainwater also collects in gnammas, however; rockholes in granite outcrops that Aboriginal people throughout Australia are known to have used because the water they hold stays fresh (Bindon 1997; Bayly 1999) .
Five gnammas, two with lids, have formed within 500 m of Mulka's Cave (Figure 7 ). The two largest were recently cleaned out, allowing their full depth to be measured. There is also a large runoff-fed collection point that has developed along a bedrock fault on T'he Humps. In Table 1 , the capacity of these water sources has been calculated as follows: 1 m ' 1,000 I, the volume of a cylinder is rcrh, that of a hemisphere is 2rcr/3. Which formula is used affects volume estimates: a sub-cylindrical gnamma 2 m in diameter and 1 m deep holds about 3,000 I; a sub-hemispherical gnamma 2 m in diameter with a maximum depth of I m holds about 2,000 I. The gnammas at The Humps are all ovoid or subcylindrical, although the two largest have wide (1989) thought that most of the 208 artefacts they recovered from the 0.65 m 3 of deposit they excavated from within the cave had been disturbed after deposition because they were mixed with (undescribed) 'European material'. They said that only the core, six flakes (one with secondary modification) and 24 flaked fragments found >0.5 m below the surface had 'some stratigraphic integrity' (Bowdler et al. (1989: 23) . These 31 artefacts came from 0.15 m 3 of sediment; a very low rate of discard. depth capacity Gunn (2006) Figure 4 shows that the flat area at the base of the rock pile inside Mulka's Cave would have been slightly larger than at present when the floor level was a metre higher, but the cave roof would have been commensurately lower. Theunissen et al. (1998) showed that ceiling height affects how people move around in caves. We think there would have been few places at the base of the rock pile in Mulka's Cave where adults could stand upright when the floor was at the 1950s' level, while there are few other places where a fire could be lit; making the cave an unlikely camping spot. There are no traces of smoke blackening on the ceiling or walls, but the cave would be dank and gloomy without a fire to give warmth and light. Consequently, we doubt whether people ever camped in Mulka's Cave, as against visiting it for ceremonies; a suggestion first made by Hallam (1975) . Gunn (2006a: 35-36) thought the area outside the present entrance was the main focus of camping activities. He noted that artefacts, predominantly quartz (90%), were scattered over this area, which measures about 15 m north-south by 20 m eastwest. He analysed 132 pieces visible in the erosion gully shown in Figure 9 , over which the walkway was later constructed. They comprised chiefly knapping debris (95%), but included three backed flakes and a geometric microlith that Gunn assigned to the Australian Small Tool Tradition, which is conventionally dated to <6,000 BP (Mulvaney and Kamminga 1999: 230-256) .
In April 2006, before installation of the walkway began, we collected every artefact visible on the surface of the entire area shown in Figure 9 . Only one or two artefacts were found in anyone square metre; many squares contained no artefacts. This is a very low rate of discard for a frequently visited Installation of the support posts for the walkway permitted us to examine the subsurface deposits outside Mulka's Cave. Thirty-four holes each 300 mm square and 650 mm deep had to be dug. Twelve of these postholes were carefully excavated in 50 mm spits (Figure 9 ), artefacts being recorded in situ whenever possible (Webb 2(06) . Those identified to date include mUlti-platform cores, whole and broken flakes and flaked fragments, but few secondarily modified pieces. They are being studied by AMR as part of her MA research. The excavated sediment was passed through 6 mm and 3 mm sieves; as was that shovelled from the other postholes. All the material coarser than 3 mm was retained for analysis. Fewer than 10 artefacts, predominantly in quartz of medium quality, were recovered from anyone posthole; mostly in the top 300 mm of the deposit in the postholes nearest the cave. The postholes farthest from the cave yielded almost no artefacts. We believe that these artefacts may originally have been discarded in the cave and transported outside by trampling and solifluction (Rossi and Webb, 2008, in press ). We estimate that about 10-15 rn) of deposit has disappeared from within the cave in the last 50 years. If that sediment were spread over the slope outside the cave it would form a layer about 300 mm thick. More sediment would, of course, be deposited near the cave mouth, less farther away; explaining the pattern of artefact discard we found in this area and emphasising the sparsity of the assemblage. For all these reasons, we do not think Mulka's Cave itself or the area immediately outside were camping foci. Rather, camping occurred in the area shown in Figure 7 ; a belt of trees fringing an ephemeral creek halfway between the cave and the two largest gnammas.
Members of the Mulka's Cave Aboriginal Steering Committee told Robert Reynolds (pers. comm. 2(06), the Senior Heritage Officer with DIA who coordinated the walkway project, that when they came to The Humps as children, 30-40 years ago, they camped in this area. It was recently investigated. An extensive, moderately dense, artefact scatter was found into which a testpit 500 mm square was dug in May 2007. Artefacts were found to a depth of -300 mm, suggesting that the area had been occupied over a considerable period. The age of this occu pation has yet to be established, nor have the artefacts been fully analysed, but we think that when people visited Mulka's Cave they mostly camped here because the number of artefacts recovered from individual spits in this testpit exceeded those found in the walkway postholes by an order of magnitude (about 40 artefacts from O.0I2S rn Table 2 Numbers of hand stencils in Mulka's Cave (Cunn 2006a) , grouped by age class (Cunn 2006b ), compared with the numbers in the same classes found at Cilla, Poona and Reedy Rockhole (Fig. 11) and more generally around Cue (Cunn and Webb 2000 ,2003 .
were still being kidnapped and forcibly initiated following Western Desert custom in the 1930s. We think the size of the handstencils in Mulka's Cave supports our suggestion that the cave may have been used primarily for male rituals. The size of a person's hand reflects their age and gender: adults have larger hands than children, men tend to have larger hands than women. The length of the middle finger or the width across the knuckles is measured as a way of inferring the approximate age and possible gender of the person whose hand was stencilled or printed. Cunn (2006b) argued that infants have a knucklewidth of <55 mm; children, 55-70 mm; adolescents/women, 70-85 mm; men and large women, 85-95 mm; large men, >95 mm. If the hands of people of all ages are represented at a given site, the size data should be normally distributed; if not, the data will be skewed. Cunn and Webb (2000 , 2003 , 2006 ) measured 1,173 handstencils in rock art sites around Cue (Table 2) , a small town on the Creat Northern Highway, 650 km north of Perth. Those measurements, converted to age classes, are normally distributed (Figure 10 ), suggesting that anyone visiting the shelters in which the stencils are located could stencil their hand; although the hands of infants were not often stencilled. The pattern at Mulka's Cave is quite different. Of the 119 hands that could be measured, 40% of the total recorded, 70% can be attributed to adolescents and/or women. The absence of very large hands is interesting given that the stencils are supposed to be of Mulka's hands and he was said to be a giant. We suggest that the handstencils in Mulka's Cave more likely belonged to boys than to women and that boys' hands might have been stencilled preferentially during their initiation, as proof of their ties to the site. Whether the cave would have been off-limits to women and children during such ceremonies is not known. As noted above, there are no genderspecific prohibitions connected with the site now.
Most of the individual shelters recorded around Cue housed fewer than 30 handstencils, samples too small to compare with the data from Mulka's Cave, WAS MULKA'S CAVE PRINCIPALLY A CEREMONIAL SITE? Due to the cultural dislocation that followed colonisation, nothing is known about how Aboriginal people used Mulka's Cave before the British settled south-western Australia. Cunn (2006a) thought, however, that the large geometric paintings in the cave were almost certainly made by senior men and probably refer to the Dreaming tracks of totemic ancestors, as such motifs do in Desert paintings (Spencer and Cillen 1899; Could 1969) . The presence of these paintings suggests that Mulka's Cave may have been the focus of male rituals. If so, the fact that even in daytime it may have been quite dark inside when it was decorated might be significant; especially if those rituals included initiation, which is a form of rebirth, an emergence from darkness into light. Initiation rituals often take place at night, when going into Mulka's Cave would be quite frightening.
We hesitated to question the members of the Mulka's Cave Aboriginal Steering Committee about such a sensitive issue since we are female and not indigenous, but we did establish that they had no objections to us, or female tourists, viewing the artwork. If they had known of any cultural prohibition about women going into Mulka's Cave we are sure they would have told us. On the other hand, so much traditional knowledge was lost in the mid-nineteenth century that people may no longer know about such cultural prohibitions. There is also the possibility that the paintings were not made by the people of the south-west, who now call themselves Noongar, but by men from the Western Desert. In which case, their cultural prohibitions might not be known to or recognised by Noongar people. The members of the steering committee are all Noongar. The Noongar, were and are culturally distinct from all other Aboriginal people; except perhaps the Tasmanians (Bates 1923; Davidson 1939; Tindale 1940 Tindale , 1974 . They marked initiation by scarification. Bates thought the Noongar were the descendants of the first Sahulian colonists, who were culturally swamped by later arrivals everywhere except in Tasmania and the south-west. Bates said that, wherever possible, the later (Desert) people aggressively imposed their initiation rites of circumcision and subincision on those who did neither. Consequently, by the time anthropologists began to Shldy Aboriginal culture in the early twentieth century, the boundary between Noongar and Western Desert people was well defined (Tindale 1940 (Tindale , 1974 ). Mulka's Cave lies only 75 km west of this Circumcision Line ( Figure  1 ). Its proximity to the Western Desert may explain why Desert motifs were painted in the cave. They may reflect the westward expansion of Desert customs that Cibbs and Veth (2002) but Poona (Figure 11 ) contains 100 hands, 88 of which could be measured (Cunn and Webb 2003: 123-125) . This large, open shelter in an elevated stretch of breakaways dominates a small valley. Consequently, the handstencils can be seen from hundreds of metres away. Cunn and Webb (2003: 52) thought this site may have had ceremonial significance when the stencils were made, although this cannot now be verified, because it contains a block of saprolite that has been abraded, possibly during rituals similar to those recorded by Mountford (1976) in the Western Desert. Yet, 25'/:) of the hands stencilled in Poona belong to children (Table 2 ). Perhaps they are 'claims to country' (Moore 1977) . Certainly, they are highly visible 'public' art. Two other rockshelters near Cue houses enough handstencils for the pattern of their age/size distribution to be statistically meaningful. f-1alf the 44 measurable handstencils in Cilia can be attributed to adolescents/women, while children's and men's hands are present in approximately equal numbers (Table 2) . Similarly, half the 52 measurable handstencils at Reedv Rockhole can be attributed to adolescents/women, while the majority of the remainder can be attributed to children. Both these shelters are situated at the mouths of defiles in which large rockholes have formed. As at Poona, the presence of children's hands may be 'claims to country'. Certainly, the data from Poona, Cilia and Reedy emphasise how unusual the inferred age range of the people whose hands were stencilled in Mulka's Cave is. The predominance of adolescents' hands at Mulka's Cave supports, we believe, our suggestion that the cave was primarily a focus for male ceremonies that perhaps included initiation rituals.
There is some other archaeological evidence that supports our suggestion that Mulka's Cave may have been used differently from other profusely decorated sites in the southern half of Western Australia. Figure 11 shows the location of those sites that have been test excavated and details of whose age and contents are known. The numbers of artefacts discarded at each provide comparative Webb and Cunn 1999; Veth et a1. 2001; Webb 2008, unpublished data) . The artwork in Wurarga is discussed by Hall (1994) , that at Cidgee, Cilia, Madoonga and Yarraquin by Cunn and Webb (2000) . data from which to assess whether the paucity of artefacts found at Mulka's Cave is behaviourally significant. Although each of the sites in Table 3 was in use over a period of different length, the artefacts were all deposited in the last 4,000 years and most are made from quartz. The data in Table 3 suggest that the way Aboriginal people used Mulka's Cave was different from the way they used all the other shelters, except perhaps Madoonga. There is no water collection point near Madoonga. It appears to have been visited mainly to exploit a vein of quartz in the back wall (Webb, unpublished data) . Very few artefacts were deposited at either site, supporting the suggestion made by Bowdler et al. (1989) that Mulka's Cave was visited infrequently.
The disparity between the number of artefacts discarded at Walga Rock, one of the most profusely decorated sites in Australia, and those recovered from Mulka's Cave is noteworthy because Walga is known to have been a site of considerable regional significance, although no ceremonies have been held there since the Second World War (Gunn et al. 1997 ). An unusually high number of 'formal tools' was recovered from Walga (Bordes et al. 1983; Webb and Gunn 1999) . Webb suggested this aspect of the assemblage might relate to the site's ceremonial functions. If that suggestion is correct and Mulka's Cave was principally a ceremonial site, then the fact that both we and Bowdler et al. (1989: 24) found very few 'formal tools' there requires further study. We are currently investigating this aspect of the artefacts found within and R.E. Webb, A.M. Rossi immediately without the cave and comparing that assemblage with the artefacts found beside the ephemeral creek.
CONCLUSION
It is ironic that this reconsideration of how Mulka's Cave may have been used in the past only became possible because the site was deteriorating due to over-visitation by tourists. Like Bowdler et al. (1989) , we think the cave was rarely visited. We think it was primarily a focus for ceremonies that perhaps included initiation rituals. Gunn (2006a) thought the cave was used as a shelter from inclement weather, but that occupation and ceremonies occurred outside the present entrance; whereas, we think that ceremonies were held in the cave, while occupation occurred by the ephemeral creek; the only place where we have found charcoal. Reconsideration of other aspects of how Aboriginal people used Mulka's Cave and its environs must await the results of the artefact analysis and assessment of the age of the charcoal samples recently submitted for dating.
